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Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

1. What are the types; of electric machines?

2. Draw the hysterésis loop 6f.a ferromagnetic material.

3. What are the various types of transformer losses?

4.  Define tbe voltage regulation of the transformer.

5.  Draw the; ;relationshxp between field energy and co-energy.
6.  Write down’ the pfindple of energy conservation?

7. Define pitch factor and winding factor.

8. Define synchronous speed.

9. Write the EMF equation for a dc machine.

10. What is meant by armature reaction?
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PART-B (5x16=80 marks)

(i) Explain the AC operation of magnetic
circuits.

(i) Derive the expressions for statically and
Dynamically induced EMFs in electrical
machines.

Or

The magnetic circuit has dimensions: A; = 4x4
cm?, lg = 0.06 em, k = 40 cm and N = 600 turns.
Assume thevalue of p: = 6000 for iron. Find
the exciting current for Bc = 1.2 T and the
corresponding flux and flux linkages.

(i) Explain the constructional details of core
type and shell type transformers with
neit-sketches.

Gi) Describe the parallel operation of three-
~phase transformers with diagram.

Or
The corrected instrument readings obtained
from open. and short-circuit tests on 10 kVA,
450/120 V, 50 Hz transformer are:
O.C. test: V=120 V; I=42A; W=80W; V. I
and W were read on the low-voltage side.
S.C.test: V=965V;1=222A,W=120W

— with low-voltage winding short-circuited.
Compute:

() The equivalent circuit (approximate)
constants and draw the same and
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(i) The efficiency and voltage regulation for
an 80% lagging p.f. load.

With an example system, explain how the
energy can be stored or retrieved from a
magnetic system and hence derive the
expression for energy absorbed by the
magnetic system.

Or

Find an expression for the force per unit area
between the plates of a'. parallel plate
condenser in terms of the  electric field
intensity. Use both the energy and co-energy
methods. Find the value of the force per unit
area when E = 3x10¢V/m, the breakdown
strength of air.

@ Derive an expressioh« for the generated
.voltage of ac winding.

(i) Calculate the fundamental, third and
fifth harmonic breadth factors for a stator
with 36 slots wound for 3-phase, 4-pole.

Or

By stating the relevant assumptions, derive
the expression for torque developed in a round
rotor machine.

Draw the schematic diagram and explain the
working principle of different types of dc
generator based on its excitation.

Or
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